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Abstract

Solid solutions  Sro(Tar «Nby )20,

(x=0.0 1.0),

composed

of strontium tantalate(Tc=-107C) and

strontium-niobate(Tc=1342C) were prepared by the conventional mixed oxide method and the flux

method(molten salt syvnthesis method).

Phase relation,

sintering temperature, grain-orientation and

dielectric properties for sintered ceramic samples were investigated with different compositions. Both

Curie temperature and dielectric constant

at Curie

temperature were increased, and sintering

behavior and the degree of grain-orientation were improved with the increase of Nb content. The

single phase Sro(Ta; Nbo)-O7 powder was

synthesized by

using the flux method at lower

temperatures, and sintering temperature was also reduced by using the flux method-derived powder
than using the mixed oxide-derived powder. Sintering characteristics and dielectric properties of the
specimens prepared by the flux method were better than those derived through the conventional

mixed oxide method.
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Fig..1. X-ray diffraction patterns for Sr
(Tai-«Nb«}:07 (x=1.0) powders prepared
by the flux method (FLUX) and the
conventional method(CON) at different
temperatures.
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Fig. 2.

(Ta;-xNby)20Q;  ceramics

L
Al

X-ray diffraction patterns for Sr
(x=0.0-1.0)

sintered at 1500C by the convent-

tonal method.
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Fig. 3. SEM micrographs for Sr«Ta; «Nby)207
ceramics(x=0.0-1.0) sintered at 1500°C

by the conventional method.

Aggol WE +5 Saemsh wobdche Apa
BE faretn S

161

A7) A AR Vol 8 No. 2, March 1995

Fd SEAYIMoR 2Ye PHE A% 2
Fubg ol el sl Fau 2AWEI A
qog F Ao Jhstgovy a4 494 B ¢
Az vheh o] 2ALETE B A 4§99
delAel 2d9Es Y Zou sdeEv)
wobgol uhet 1 gke] Aelzt Foj sk 1500C
A 2EFE B BEARAYRAM 2dD =}
aguke el o A edle ok HE&E B
& slek o) g fegs A fluxs 3
Thgtog whe 2w
227k gobdel met A el Ajggel o
71 g &l FUkekH, S, fluxE FAlshe: o
oA eRzrel EAWsE A& vheAel ki

25 5 AT ol2A §EAEd e 24

sith=d £ag olvist

B oEgol WA B

100
.7i\-g
90 A //}j
Y
/ /
, o
s 80’4
< /
% /
&
70 4
-
/ /0
[ ]
§0 D/
* m : FLUX (x=1.0)
O : CON (x=1.0)
g ® : CON (x=0.0)
50 T T T T T T
1100 1200 1300 1400 1500 1600
Sintering temperature(C)
O 4. SEATAE wddeyer Az
SroTar Nb:O; A=l zef) digh o] &

el AAEREY
Sintering temperature dependence of
theoretical density for Sra{Ta {Nby )07

Fig. 4.

ceramics prepared by the flux method

and the conventional method.
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Table 1. Summary of experimental data for Sro(Ta; (Nby)Q; ceramics sintered at 1500T by

the conventional method and the flux method.

- CON FLUX
x=00  |x=02 1x=04 |x=06 [x=08 |x=10 |x=1.0
SrTaOr SroNb2O7 | S1oNb.O7
Calcination Temp.('C) | 1000 950 900 750
(for single phase)
Curie Temp.(C)’ -107 410 | 735 11000 | 1160 | 1342
& (at Room Tem.) %159 58 60 58 59 70
Teoretical density 702 | 665 | 627 | 580 | 552 | 515 5.15
(g/em”) J
Density (g/cm’) 6.15 581 | 564 | 553 | 519 | 485 4.84
(% density) (87.6) | (87.8) | (89.9) | (93.7) | (94.0) | (94.2) (94.0)
Grain Orientation f 001 003 006 |02 |02 o34 o3 |
CON : conventional method, Flux : flux method
*E= I 109 dlolE]E &3 74l
gol glon, @atM Curie2 X7} T Alsel o ) pe exod Fd8e Mz vt AE

162



wolual solubiigl 5 WA, o ) a ke ol
Wi AeolAe]  fgs bl o RS
x=1.0 Al ,,_?, u*&\” 2ol Aol Frlirel 59

oldl ns} &89

4 oalvh,

7001 1S <k

4.2 B
SrTa0:9F SrNbOzobel L&Al vhag s
(Tar NboOr  AMebs 225 skt NaClt
KCE: Abgs ggaddyosn drshin o4
Sl u’%—@ *J-"L;’: ESCRAAI

g whgell Al of

L& : w7 ebgke Wk obd

oF auadubggel wisl 1501C g5 i a2
]

o wurg A% & ALk

>
o

2 oA zE A HLQ] A9 Nbel 24
1 Curied %ol
O] FaL ol

8] i

ﬁ . Curie-%=7F 3
] Ho}ﬂoul _);_73}\

(SRS
)\Lthr 7], {xl

"

2 b2l 2 T

0] e I o

A

1993—;L] ool u-pHﬁL;Jr é}é;—g{ﬁl
o8 v Virginia Tech.ol X F& |
o1 ], ool SHalwesh g1

A9 s S, B Desu W
T1 /\}' I,;‘YiliL}-

EREL
@ e1e]
| e we

AL

e

3l

=
Cook and H. Jaffe, "Piezo-
Academic Press (19710

2. K. Uchino, "Piezoelectric/Electrostrictive  Act
Morikita Tokvo,

1. B. Jaffe, W. R.
electric Ceramics”,
uator”, Publsher. Japan,
(1986).

3. S, Nanamatsu, M.
Matsushida and N,
Ferroclectric ‘Las 107",

Doi, S.
New

Kimura. K.
Yamada, “A
Ferroelectrics, 3, pp.

163

A A8t g e Vol 8 No. 2 March 19

511 513 197,

4S. Nanamatsu, M. Kimura, K. Doi and ML
Takahashi, "Ferroelectric Properties of SroNbz
O Single Crystal”. J. Phys. Soc. Jap.. 30, pp.
300 301 (1971

K. Honjo, M. Kimura and T.

Phase of SrTaxO7
SpNbO; Found by Electron Microscope and
Diffraction”. J. Phys. Japn, 43(1), 185-191
(1980).

6. N. Ishizawa. F.
pounds with Perovskite- Tvpe Slabs. V., Fer-

5. N. Yamamoto,

Kawamura, "New and

pp.

Marumo and S. Iwai, "Com~

roelectric Phase  Transition  in Sro(Tar «
Nb):0O; (x=0.12) and SroTa:0:", Acta Cryst,

B37, pp.26-31 (1931).

7. P. A, Fuierer and R. E. Newnham. "LaT1:07
Ceramics”, J. Am. Ceram. Soc., pp. 2876 81
(1991).

] A. V. Prasadarao, U. Selvaraj, S. Komarnent,
and A. S. Bhalla, "Sol-Gel Synthesis  of

Strontium Pyroniobate”, J. Am. Ceram. Soc.,
75, pp. 2697-701 (1992).

9. A. V. Prasadarao, U.
and A. S. Bhalla. "Grain Orientation in
Sol-Gel Derived  Ln2Ti07 Ceramics (Ln=La,
Nh)" Mat. Lett., 12, pp. 306-310 (1991).

10. S. Nanamatsu, M. Kimura and T. Kaw-
amura,”Crystallographic and Dielectric Prop-
ertics of Ferroelectric A:B:07 (A=5r, B=
TaNb) Crystals and Their Solid Solutions”,
J. Phys. Soc. Japn. 38(3), pp. 817-824 (1975).

11. 1L D. Nam, "Electrical and Optical Properties
of PLZT Ceramics Prepared by the Flux
Method”. J. Kor. 23(4), pp.
62-68 (1986).

12. E. F. Lotgering, "Topotactical Reaction with

Oxides
Crystal Structures 1.
9, pp.113-23 (1959).

13. M. Fukuhara, C. Huang, A. S. Bhalla, and R.
E. Newnham,

Selvaraj, S. Komarneni

Ceram. Soc.,

Ferrimagnetic Having Hexagonal

Inorg, Nucl. Chem.,

"Girain  Orientation  and
Electrical Properties of Sro-Nb:O; Ceramics”,

J. Mat. Soc., 26, pp. 61-66 (1991).



e SSIEAEA @ Sr(TarNbo 0 Ae) 29

X X2 7H

or
o
40

2
ol
=
njr
\.AO
o)
=
=2
=
S
=
o
[ap]
ol
=
(=]

47)83t} Post-

i

S g
Doc. 19931¥-944 ©l= Virginia Tech.

9790-8A et A4E u

4

164



